• 



t S±$V A-h© 5000 WBU&RWOVrZj S£ffl*Bl\ CEPH ®*£$&UR# 

S©gE&r, Genethon, GDB, CHLC££fr6A?Rn£ci:£ofco PSUfc'J 
[STS (sequence-tagged site) ] 



BUttC yv*-S^yl*v^©JIBM)W3&tt, CEPH 
(Centre d'Etude du Polymorphisme Humain= 
Human Polymorphism Study Center) b 

' J:^K*o-C*»&. JFMW»cfcA/£*WC*So SHE, 

5000 f@feLh©-7-f b #S* S STS (sequence 

-tagged site) t UTv-y if y/S*iTv>5. 
J^fC^tS kiSS-f iitf , 600 kb K 1 
4?u-V-?74 Y&gL&Wfct iJlkfcfcSo **t-? 

*l©t-t ^D-y^?^ b*anc»(5-r* yac^o— > 

So 

-f y-if'f A«fif©aSK"^— *— lOR^Iff, DNA 



^-*-C2e«Ufc. T&fcK, DNAT-*-fc RFLP 
(restriction fragment length polymorphism) , 
VNTR (variable number of tandem repeat) 

araatew* < , pcr -cmm*** tvn-§5? 

-f b#S)^tS^fTLTV^ l) o 1996¥, 7 

7 > X © Genethon ^-^fi, £y ^ A_h"C 5264 fi 
© CAStS125U*»'S> 3 Sf ^n-th^^-f b#g!CO 

^■c, ceph =&{^o fcjsauMff c <t o *©ae? 

ffiffifcSHEU STS fc UTlftLfc 0 . STStt, 

? a -jr 7" 7 b «t £ STS (genetic map) b RH 

(radiation hybrid) mapping t STS-content map'© 
3 iKi 0, 15.086 f@© STS 

£ ©SSfi, 199 kb K 1{@© STS 5:t 

k jtett3Eft©is*f c* fe « «oag? t -ii-ttz 

ofc. 



Tetsuro Miki. Lin Ye. Toshio Ogihara, *&*s£E^g|55g^#!E^ISM (t 565 ^fflrPOjffli 2-2) [Department of Geriatric 
Medicine, Osaka University Medical School. Yamadaoka. Suita, Osaka 565, Japan] 
Linkage Mapping 
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5 (1996) 



(11). 

RHHfcKTttWrU .'EES© DNA 7a--7fi-V>"4 



fl AA^r ng^t^SMKfn ** 0 . 5 Iff 

&fcffi<*S. *ifitt, PCR"CBW©T»«**t(BbT, 
PCR M04»0^1fRSEJIoa5ffl©W*R**llR**O 
iSft-CSBB-ra PCR-RFLP^, a^ttfHBRI*** 1 * 
^.TS'&VilS-g-Cli, ASO (allele specific oligonu- 
cleotide) fcfijffi Lfc K y b ^° y h -/N-f 7"'; y-f -te* 
-->3 >*ijpJffl$tL-Cv»4 0 PCR £ffl<<>£ dti^T??* 
li, -Vlf v-'N'f ^-f -tf— > s >£>± ? DNA 



(a) JggSffit~i*t<n 
0) RFLP 



5kb 



4kb 



ab bb 




(b) aefffx/x^ctitm 

CDVNTR rn _ 7 



(2) ^-r ^a+fT^-r h^§y (CAJKiRiewwff!!) 



i_ 



FP- 

a - 

fc>- 

c - 
d- 
e - 
f - 



-RP 



-CA CA CA 
-CA CA CA 
-CA CA CA 
-CA CA CA 
-CA CA CA 
-CA CA CA 
-CA CA CA 



- CA 

■• CA CA- 



•* CACA CA 

- CA CA CA CA- 



± 



CA CA CA CA CA— 

- CA CA CA CA CA CA 

*• CA CA CA CA CA CA CA- 



bd de af 



cc be dd ae cf bb 



ab 




RP — l J /< — X~7^7 -f "7 — 



E| I *SM± DNA "7 — t> — C0fI$I 
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2. M<7)i¥A/^«-cfc5=ba) 

A. VNTRS— ■y-r^-f h^M (minisatellite) 

1 ijUfta* 7—40 ttXft (bp) 6 ft £3g^iil{£©Rtg 
&K^Jia^Sfc*±i;s#M-e;&3 s, o RFLP c ^ 

ia«rrj5s*f, EflnEW©itra*: pcr -c*»mlt, 

PCR £»©*S©^fflfcl^t*ffl"C* 

rd?uii?aEe*Ba€^o3'*j»^, -ox 

ij vJt&FO 5' *«© VNTR It PCR -C1B*CJU« rT 
HIT, *ft*ixJW8ifoffi**I8*©*Hate^©*Wr 

B. V-C-i^P'y'-T 1 ^-*' S^M (micrpsatellite) 

-?©&**#<, ^ro^-ft*J80~90%i:ftS-?-# 
' — *fR*<«S*^"C'»*o (CA) ftif©^* jJ'U'* 

*SHtG*tf ,) o PCR fcftlffif KfikL"Cfflv>- 

-*-tt, fi*HE8ltt, t/Jt^vtf-K (AAA-- 
ft if), 5>* * H (CA. TA, CG ft if) . b y 7- 

?u*TY (CTG, CGG ft if), f b7?^ftf K 
(TAAAftif), ^^^utff-FttfcTCWH* 1 ** 

fi Genethon (Web f±, http : //www. genethon. fr) 
a»&-f *y h-C»«>*i.*. as*><Hlt«i:UT*±, 

^-e_j&—©ENBL/GenBank ^©7" f§ 
^spi^ t S^cgijc L- fcjffl&f h-r — iJ-h 
m, GDBg^#-§", *rSQte?©*Sfc«, ^rn| 
■&tt, ^r-f ^-©^Si5?'J, CEPH*E3R©# 134702 
Ot KD/^ K ©* £ , flkf&C PCR OEfE*^**!^ 

h^Mfi, CHLC (Cooperative Human Linkage 
Center, Web ti http : //www. chic, org) Cg^iStL 

fci/ GDB (Genome Data Base. Web fi, 
http : //gdbwww. gdb. org) A*tSC;fco 0 #^©jt 
ejROJRHae^O/SP^f^ifOJ: DNA ^~ 

f, —tf-VMX'Z, £ a»©tff 3I»±, OMIM (Online Mender- 
ian Inheritance In Man. Web (± GDB NCBI © 



'p-^MT&^SliytZo http : //www. ncbi. nlm. nih. 

©« t a, if ttSAcswrK b*a©p#t-c 
u 12 t a, tr « ft v t & o &k * K-r « . * fc, 

TifeS Research Genetics (http : //www. resgen. 
com) £ USg^StlT^So -f>^-*y h«iffl±"C, 
^ro^ttftif=£-^-CA^, 
ft-7 - * - tmSffiX-J- SukCiO A¥? * 4 o 

II. ^MttDNA7-*-CD^H 

«Ma*5S9!l *ftSE"f * ^fe SSCP TJte? S£» Sr H 

v»;eu *Kttaiia9J*ft3e-r5*fe pcr-c*** 

$ ©«gMW*f^« Uia 4WBI©«!IHW*"C«»t 

br^M^ai-rs^ftifA^So ttJHEEi©** 

**MRl«^llr* ft PCR-RFLP 

•So sdK»*-cw»T**L*v»*&tt, Aso***iite 

JWfrrs^ifett. YAC ^n-yp*ntf, $f^5 

7 U — * CA ©* y ? K=£r7°o — /GLt 

^-fry^-fe'-^a^S-tTft^, CASaie?!lSr^tf 
3X5Ft#iti. :©3Xil»**, SaK3AIftif© 

-e, st;cA y ^ ktx ^ "j --^^ 

U CA^-^-tf^n-V^^git-So ^<D?v-^(D<< 
V 0»3£Bni*itee U CA E«EyU**A,*5i 
i^^-f T-tfffiU fii^A6 A<-^v»**WfL 

«E?y * & a, fi^«ie?"J anfce t«*v», as k -r > -y- 

3Si3fj36 J 8ye"C * ftv s ^ fc * if T* * o CA Stgie^'J© 
< 5igLWl4W±©4)©t±, ^itt^itlli 5 ! 
u ^ # »±, 3X5F*6 IffS c CA s^ifi?'J © MSk 
©«S@5?iJ£&;£-f STJffikLT, 6««©~>-^ji^ 
X 7°7 -f -7 - * -fr & -fife Z ^ L X ^ « 8, o 
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III. v^PitrMhfllO&ttiES 

©««*«-?, jte?ia*j«eu-r^<. H2c»t, a 
sts«, t hmmw^ 7a **®^ 

^7 y Lfcvf ^n-tf-f b#S»-C, CEPH 

**** -f t° S/^LfcWe**- GDB iao T, 
D7S1682 (MS8-148) HWRWCfittS*. 



10) 



^ ( = ^^£. ; crossing over) ^StL-"til 



qo , 

<i><i><J><!><i><S<>6<>000000 

b/a c/b ft/b ft/a c/b c/a c/b b/a ft/a ft/b b/a ft/a ft/a c/b c/a 'ft/a b/ft 



H5bp=a,119bp=b.l21bp=c 

B 2 CEPH (# 1423) frfljffl L fc D7SI682 OTitfiS^-a 
(FMBIOfigffl) 




5c2o©aewsfiasL"c#fr*-s*£-tt. 

3£3Z.©MJK**i« < *6« «**.©**»«»*.*= 5 "C 

^ (^) tt^c s < * o , ificifi < s^g-o 

l?L<fc£*:«>, e«*Jptt 0.5=1/2 fcfc*. 

2 ooae^asa^J^ ©stefl=-te{tt«-rft%&fe. ei 
— ©fe^iscfl-jBsnsWtto.s k*9, 

^ti0.5 k45. 2o©ite^M©*feSiSSI (map 
distance) = X i: * ©BBttaSM^T©** 

b C * v » J: ^ **^©31&J«« l*^ 9 ^ 

27.0M(^;u*"» titS*ix-Cv>S. JS^F©**. 27 
M=2700cM fcfcS. th©y/Ali, ^o^Kt 
fcD 3X109 bp <£ 0<t*fc«>, 1 cM ttW 3x109 bp/ 
2700=1100 kb i:#£o J/ a «>S>a 'V<^f , "*"**" c,± ' 

Hla*f£E£ (linkage mapping) £ix£o 

*4W4Jie*KOV»-C2lS«©**(BI 4) CO^ 

^-To ;:©ffiffi*»&^L*nfcfft1lK:5«R***£"*"* 

A, B ttuMfc = ?&& i > i Z>Z 

HOflW9l'C*S®'P' 2 

tut. tctt-is, (Dtaii© 

iilgf GAM 

4*&-C*So d©*§^, ^ 

n-4, 5©ite?-sii± 
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SlgJg (El 4 da* L fc*&t-*"* < ) 



GgAB <7)8£ig^ 



1-0 

2 



1-0 



2 2^ 



(i) 



It 



as 



(ii) 



A/A 



84 



G- 
A- 



it; at 



-/A 



1 -0 



a 



GB 



i-d x-e 





1 


2 


1 


1 




1 


2 


1 


1 




a 


b 


c 


d 



o 2 



AA 




o 

AA 



/A- 



■. airii*ffiae^ ffiffi - ff^ma^. a b lineage 



fcfr^FWChZ>(DX% Z1X J ?ti<Dmm*&^'Z 1/2 « 
g = (liklehood)=L tt, 

P(/;W=i { ( i=£)- ( 4y +( |y(A^y} 

=-|r{(l-0) 3 0 2 +0 3 (l-0) 2 } 

2-303te?M©fflSW.* (0) £0.0*><?> 0.5 $"C 

0.5) ©51^ P = (//0.5) fc<75ifc©3t2&* J n y Kfitdod 
score ; Z) -C£>5„ 13 4 (D^©n -y FUtt, St2<£> 

1-1 (DiSB^Mfcis^X G fc A AS|r! — 
fStbi^t^m?, II-4. 5 ttifi&x.glfc#So 

CDtl^X, ^Sp t1±iS*5o 
(penetrance =^lfilU"C 

3 $s|frTMiS tA/f 100% t * 
fcfc;Uf, S53R3Rtts>x 

h CO 50%£* 30 £ "CCfSffi 

S2$45 9o%T-*n«*, 
x.m (e) **o.oi -C5S±»58 

ft 4 ttCriK£ft4i&K t *4o 

2 ooite^HoiasiitJptt. 



a* 



;lt: at 



0 



1 -(9 



2411 





a-, H S=log,.C^Stt]. A:2ttfW**. B:31ttW>**. 



4 (75 I -1 C33l x T G t A A* 



jfcjgf — 9~?T * JU (PEDIN.PRE) 

MAKEPED 
*£f»-*<DHaR (PEDIN.PED) 



1 



ft"l[(DllfT (PEDIN.BAT) 
LINKAGE (MLINK, LOOSCORE) 



DNAV — *— -5 s — ^ 
PREPLINK 
^_^,_-7 7 <JU (DATAIN.DAT) 



LCP (Linkage Control Program) 



|H"^$±^<7)$g£- LRP linkage Report Program) 



B 5 "LINKAGE" (MS * * * * #«*** n A 



a/b 



<5) 



n-ir 



-L_7 





a.c 


b.c 


a.d 


b.d 


a.c 


2 


1 


1 


0 


b.c 


1 


2 


0 


1 


a.d 


1 


0 


2 


1 


b,d 


0 


1 


1 


2 



X : y : Z= 1 •• 2 : 1 



maa* 2 «ro»stae^ *w«r*«*i* * =4/ , 16_ °^ 

BDB36* lflOTWStae^-***"*"***'* y=8/16=0.50 

HBaroaae^fc^ifi-fc^ww* z=4/ie=o.25 



o 6 «»nea»a<wflta 



s 2 -3oaef«"cstto* 
gc^nSo a y Ff* J pit+ 

A-C«S<Sfc20cM (5=0.20) 
-fo$M&L;fcl50S©DNA 

_ ij - it 5000 «ISLh* * 

fur* 9 fe^^tra-^^a 

/7Atib5" LIPED" 2>* 
utt, " LINKAGE" 
■r vs » — tt^tt. 

ffljft*.* 2 o©itfS 

fgffi(4t7*U en 

{AP0C2) t<Dffl<D&Mfrffi 
X% 6 m *A&*<Dvy Fttfck 

£,„ = 26.01"Cfc4o ftnax © 

95%(§ ffi IS If- **. 0.015- 
0.075 -CJ&SJBSJ: 9. ^ 

jte^t apoc2 (Drnm^fe 

Jtfi, 1500 kb*^ 7500 kb(l 
cM £ 1000 kb £-rZ)<D&® 
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H5K136ISS©" LINKAGE" 
fT#-5o ttc, 5000 {@J^±<Dite?-^-*— ©Mfiz; 
2. fUSlRlljSfcf^ (affected sib pair method) 

mra*ti£i±. tf^^Kfflt^ 
5 * 2—3 iftttcfcfc4***©iftaji© 

C, fBS©4 3jc©*ttBt^*EBa"e*33te3 t- *' — 

— * — li5t21Ef# 1 ' 1 HLA ffCH^ Gm g}£ 
ABOiftl«Eia^g8«SEJlC ± * RFLP ttWffite'F 
*t 2—3 «T * 5 at) £ ©##? Cfflv»-Cfc**9 HNS »4 

*-f0fc©itfi?3ffitt. (a. e). (*. c), (a. d) 
©w»-j»iij&»c«r4 0 «AL.;fc2A©?ifc©itfe?Sltt 

i6a9©fi-&** , **» 2A*»2«©Hi;ae^P** 

W1"*il>Ptt*=4/l6=0.25 k&rj, 

W*"*l**»± I" = 8/16=0.5, So^^l&F^fb 

«lr»it4E(t Z = 4/46=0.25 fc&3„ MHitfi^ffcite 

^ _ A _ ^ $ cii l t v » t£ vi\\iia.m=Fm.<Dft 

j»e fc UttJtfiC^fc X, Y,Z<DM0 £, KSrf £ <i 
/<Hr F Vffi<D 2 OCEiSefSfi, HLA ffiutfc Gm 



ItJSKSffDDM) ©&$& 102 flftftt, SHitiS 



35*3 DC DNAt-A-H, PCRCiST^f^Dt 
f7^ h-9'-*-©tiia-C^:*<SC'fbUfco y^tf 

irtfc ESTs (expressed sequecse tags) (Dtafrfrh, M 
positional candidate T7°a— ^Bfe^t^ST^^do 
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